Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-108201 
(43)Date of publication of application : 18.04.2000 



(51)Int.CI. B29C 55/12 

B32B 27/36 
G11B 5/73 
// B29K 67:00 
B29L 7:00 
B29L 9:00 



(21) Application number : 11-203292 (71)Applicant : TORAY IND INC 

(22) Date of filing : 1 6.07.1 999 (72)Inventor : ASAKURA MASAYOSHI 

EGASHIRA KENICHI 
TSUNEKAWA TETSUYA 



(30)Priority 

Priority number : 10218829 Priority date : 03.08.1998 Priority country : JP 



(54) BIAXIALLY ORIENTED POLYESTER FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biaxially oriented polyester film suitable for a base film for a high density 
magnetic recording tape in which cutting or stress elongation deformation are scarcely generated at the time of using 
as the base film for the magnetic recording tape, and which has excellent running durability and preservability. 
SOLUTION: In the biaxially oriented polyester film having 7 GPa or more of either Young's modulus (YmMD) of a 
lengthwise direction or Young's modulus (YmTD) of a width direction, a hall^value width of a diffraction peak of a 
crystal surface of a main chain direction of a polyester in a circumferential direction obtained at the time of rotating 
the film at its normal as an axis is in a range of 55 to 85 degrees by means of a crystal orientation analysis according 
to a wide angle X-ray diffractometer method. 



a9)B=^B#fFJt (jp) 02) ^ HI ij# if ^ $g (A) (ii)#fFm«^w«* 

#112000-108201 
(P2000- 108201 A) 

(43)^BHH ¥fifel2^4 ^ 18 B (2000.4.18) 

(5i)inta' mm^ fi T-^>h*(##) 

B2 9C 55/12 B2 9C 55/12 

B 3 2 B 27/36 B 3 2 B 27/36 

G 11 B 5/73 G 1 1 B 5/704 

// B2 9K 67:00 
B2 9L 7:00 

mmm<Dmo ol (^15 h) si^hksk 



(2i)mR#^ 


if$e¥l 1-203292 


(TDttlfiA 


000003159 












sp^gl l^qp 7 ^ 16 B (1999. 7. 16) 










(72)3SIH# 






f$ffi3|210-218829 






(32)«jfeH 


^miO¥ (1998. 8. 3) 








H* (JP) 


(72)^I3« 


icm K- 






















(72)fgffl# 


WW em 






















(74)fmA. 


100091384 











(54) BSM©«iB«3 r:«iBBI^Jj«Uxx5^Jl'7>f;i/A 



(57) [S*?J] 

&^^H(D^>ifm (YmMD) 
\t.m-l3\^(D^y-^^ (YmTD) (Dh^-ftli}^—^(D-^> 



(2) 



#BI2 000-108201 



im>^mi] &^^i^(D^>-ifm (YmMO) ^^v^. 
\tm-^lPl(D'V>ifm (YmTD) ®vi-rn:6>— >^©-\'> 

ifeftB®|ilSftf-^®RJM;^lRl®¥#ii|iJ5^5 5S^±d^ 
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\z^^m^m 1 ~4©Vifn*^fc:iB«(7)xWE|Bj3j^U x 

[!t^JS6] #'jxx^;i/:*t7j^Ux5^l/>7"l^:7^' 1/ 
- hTfa&Sif 5^:^ 1 ~ 5 0DVi-rn;6^(;ilB«®— ttiB[p]5i« 

mim.!^ j¥*;^i^©aw* (hzd) ^^"1- 470 

4 8 ©SBI^^* (f „) ;^to. 1 

7 5iil.±d^6 0. 1 9 5iy.TcZ)ttH(::fe^i»*:«6 tela 

«<D-|ifiiBiBi# iJ XT.'T^;!/:? ;i/Ao 

1. 4 0 0ii^T®«ffl(;:$>S»5RJ«6^fctt7}Ct3«CD 
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-y°^m\ziQn^z.t\.ib(Dmm^Uf>-'^^ ^—-xy-ov 

[0 0 0 3] ±BB0g*tClSx.»-5'^— X:7'(';yAi:b 

afeSo fie*a«T#5>nT(.i^i«5SS<t:*Uxx 

7";i/:7^;l/A (#iJA«, #ik>BS4 2-9 2 7 O^^zifK. 
#^BS4 3-3 0 4 0^^16, !it^BS46-l 1 1 9^ 
iilg. If ^BS4 6 - 1 1 2 0 ^^5^. #^BH 5 0-13 
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[0 0 0 4] 

IE»7^-7°ffl®'^-X:7^';i^AtLT^fflLfcBttC, 7^ 
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[0 0 0 5] 

7 ;l-a ®«ig i #)tt ^ $1 ® t -r ?. ;i i: t J; 

[0 0 0 6] tUt)^. *%HJ!<7)#^«, S^:^[6]®-^ 
(YmMD) feei/ittig;^lSl®-^>^'* (YmT 
D) m^-ftlti^—^(D^>^m-ffi7G'Pa&.±.X^^^ 
WBBlfil5j^'JXX-5^;i'7-Y;i'AT*oT. JEAX^T^^'^ 
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[0 0 0 7] •?-bT*«0joDz:ttBErSi#uxx'T-;i/>^>< 

(a) 5j^UXXT-;i/i«*[^(Z)|gr0-y--f Xy&^\ 4 5AJt^/. 

(b) S^*f^<7)-V>^^^ (YmMD) (hiB:^[^<D'V > 

(YmTD) (Dm-A^l 3 GP a Kii*^ 6 2 5 GP a 
£i.T> ;0^t^,f4fe::5f^ (S#^[Si^9 0ft. ifJi:;^f^^OiS 

6 GP aiy.±:0^^ 1 0 GP a JJ^TCD^H^Cfe^Cliio 

(c) U^bOX:. :^a2 8MP aCZ)*frTT3 O^i^S 
Jif^co^ U-:7°:3>^°^-rT>X;0^^O. 1 IGPa-Hy. 
±.i)^^0, 3 5 GP a"iiy.T(Z)ffifflf3a&^^:to 

(d) :7^;i/AJp^^5 Mm{cm#Lfcil®:&|oicz)5IS3e 

(e) #UXX5^;i/;6^^7j^UX5^L/>7^U:7^k— hT^ 
i!l <t o 

(f) J?;z^;^[fi]©jailT* (nzo) 4 7 0ti«±*^5> 
1. 4 8 5J^T, ®SE[^«i5c ifJt^Q. 1 7 5ii(._h 
55^5.0. 1 9 5jiAT®ISHtca&^):!:t, 

(g) 7^';i/A©Sffi/&«l. 3 8 5|y.±*^61. 400 

(h) :7-i';i/A09^iK|ggii6ia]^;^?^"7 o'CK±, 
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[0 0 0 8] 

«»JA«, -^^y ^^vy^vy^\^- 
p^?l/>7^^:7^1/— 5l^UxgFI/>-p-:^^v'^ 
>yx— *U-i. 4-->^a'\^5^l/>>'^g^k 

>7"l/:75'l/— 4*UX5^l/>-2, 6 -:^-:7:^'l/— 



jj^UX^^l^X V:7^'l/— h, #UX5^1/>:^7iS'l/— 
h (3j^iJX^lx>-2, 6--t-7^1/— h) *3J:rJCim 

[0 0 0 9] #'JXX7^;KDll#*Slt (IV) 0. 

6 d 1 /gEA±*^e. 1. 0 d 1 /gjy.T«ffiH5&W*L 
<, #tc0. 6 5 d 1 /giy,±:6^& 0 . 80dl/g£A 

[0 0 10] *5IBJ©-fflgElBl5l^'JXX-x;i-7-i'>'l/AT 
tt> *^>&fS]cD-V>i7'* (YmMD) V^tti|iS;^[R|OD 
■Y^/f^ (YmTD) ©ViTn:;^^— :^«-V>i7*^tt7 G 
Pa&<±-C$><0, fKAxm'f^yyi' h:!<—iS'mzJ:^ 

xx-7^;kili^I^(7)|g^ffiro mfff t:°- ^7 (75 P1)l;&Ifn(Di|i 

:7^';i'A®Mi^®^:^fiiKiS^)KTa5S 

y^)vj^m^^n-r. ^fc¥«*i*^'8 5jg^ex.i)«-& 

^^ns^ifaffiW^T, ^-<D?£S;6^'#UXX7^)1^^«;& 
[Bitc«fejavi^affii;-^'9. 4^Ux5^U>5^l/:7^l/— 

(-10 5) ffi. :j?Uxg^I/>-2. 6-:J-:7iS' 
1/— hT-a (- 3 0 6) ®T-$)5„ HUfa^ffiipS^, 6 0 
Siy,JL:d^e.8 5ffijy.T®iBffl/&^'J;«3$fSb<, 6 Sffijy, 
±55ie>8 0iSmT®teH:^)^\ *»HJ«^*S:»S-hT* 

[0 0 11] y ]Vh,(Dm^-j3^(D^>^^ (YmM 
D) $.-5Vi«i|i:>^[Sl®-\'>i''* (YmTD) ©V^-fm^ 

— :)^0D-\'>if*/&n GP a*?gTH, 7'r;i/A«iiJtt7&^~ 
l^a) ^xyi^^^p^-v' (4t{3i|i;^[fi]) ■mm^K)'p-r<t^ 

■S(DT-^ifSL<;'j;V^o YmMD*5J:lXYmTD(Dli-f°n 

i^OM^d^S, 8GP a«±>?>tj;«3JffSbV\ ^fe, :7 
)VL.(Dm^iS^<D-^ydf^ (YmMD) fe-sv^aili:^ 
|Bl<D-^>^'* (YmTD) ©Vi-rn*^— :^©-A'>i^^® 
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[0 0 12] *5!ig©:7^';i'A0jJ«'jx7>7^;i/iM^iRi 

®i^a-y--fX«. 4 5A«±55^e.9 0Ae^T©*BHt'S 

InJT-a&O, 4tUX5"I/>7^l/7^l/— hT« (-10 
5) a> TpUX^^P-^— 2, 6-:^->'iJ'k-hT« (- 

3 0 6) m<Dmm^\^-T:$>^o mm^^-f :x-^^4 s a* 

ft-rs, Sfe. i^ffi-y-'f XAtg 0 A^iB;^Si7^->^«6 

•y-'fxn, ffiffl-r^#uxx5";vt:j;-3T^fc-s:dt. * 

Uxg^k>7^^7^^— hW«-g-> 50A^±:*^685 
A£AT©IEffl*WS b<, 5 sAe^JiA^e. 8 0 A^T® 

mmf)^^<ottf^i^'y\ s;^c:fefflT^3i«ux7.7";i^/5t#u 
x5^i/>— 2, 6 -:^7^'^-^(Z)±l-a•^'tt^ soAiii. 

[0 0 13] *5§l^©:7^';i/A®S#*|Bi©ir>i^^ 

(YmMD) i:'PS*lBl®-V>^;7'* (YmTD) (Dfn (Y 
mMD + YmTD) tt> 1 3 G P a RJi:^^ 6. 2 5 G P a 

P a{y,Jid^e> 1 0 GP a£tTc^ieHf'$>^J:i:*W^b 

|6]€:9 0it, i|l;^[nI^0gi:Lfei:^©> ^^-ikAMrt 
fcistts 4 5 a^;^ctt 13 5 «©:5iS]©-v >^"*trfe 

WBB-¥>^y^©5BJ:d«l 3GPa*pT> ^^:^Jpi(D 
^y^r^ffiQ GP a*y^cD«-&, f&:;^(c<i; ^#0?^?^:*^' 

SGPatriSx. mib^\p\(D^ryif^ifii 0 Gv 

J!/AOS^;&[B]®^>^^ (YmMD) tmiflnKD 
\yff^ (YmTD) (D?D (YmMD + YmTD) 
1 4GP aei±*^e) 2 0 GP ae^T. ^ii6:^lBl©-V>^ 
7 GP a£i.Ji:0^e. 9 GP aU^T©IBH)5^J;0^!f* 

[0 0 14] ^fc, ^-XV'C^l'Atra- hf^attH 
©Wtt. 5^— :?'<Dffiffl^#frJ:^*^. YmMDiYmT 
DCDJt (YmMD/YmTD) tt. 0. 6~1. 3 0016 

0. 7~1. 2(Djeffl;^)^$e)tCi!f^b(/i„ ^-XX-f-;!/ 
A trj^tt* ?£#JB LTS^ttS J: ^ WttT >y ^ ^ 0^ « 
YmMDtSe. 0GPae^±*W*b<, (Y 
mMD/YmTD) «0. 6~0. 9CDteHJ&W*lx 

[0 0 15] S«5 O-C. #S2 8MP a 

0. 1 1 GP a-i«±d^e.O. 3 5 G P a-iiJJlT® 



'TT^X/S^'O. 3 5 GP a-i^ffix.^*-&a, 7^-:/© 
T>X/5i^~0. 1 l^JiWS'&trtt, 7^-3^«^»f7&^~«§g-r 

■5o *5i?^®a"j-:7'n>:/7-fT>x:^t, o. 15G 

Pa-i^±d^e>0. 3 0 GP a-ie^T®SeH*^J;0*(f^ 

«. ris^^^ft^jfjffe (»2» J ( (*fe) <b#|siA« 
ff) 1 5 OMt::tB«$nfcfe®-efe^, 

[0 0 16] 2|5:5gl^C0-ttiaiBl;j^iJXX'7^;l'7>r;i/AT 

0. 7gR±5i^ei. 8 giy.T©^fflj5W*bVi<, 

BJ®i|B^|RlO§ISe«ffi*lli, 0. 8gJJ(±*^e,l. 5 

[0 0 17] ±KfiL.;^cJ;5t'. *5gBJTtt. •ffiffl'r^:^^ 
Uxx7=-;i/*^~j}^ux5^^>-7^i/7^ u— h-ea&^^t:*^' 

(Hzd) «^ 1- 4 7 0 1 . 4 8 5KT< ffilB 

[nl«^(fn)tt0. 1 7 5 iy.±:^)^ 6 0 . 19 5t/.T«i 

1. 4 8 5^^;!. MiarSl^^ ( f n) *^0. 17 5* 

i: § WTSm^^ifim rLV)^-t<t^v^. Vyv^ -fn^ 

1. 4 7 0*Slr> ffllBl6l#m (f„) :*^0. 19 5Sr 

^-Y ;i-A©?IS^e»Sin;;5^'/hS < /^cO , 

m(Dy ^ )lA(Dm^Jji^(nmifrm (nzp) 1.4 7 

3K±*^^i. 4 8 2sxr. mmm^wa uj ao. 

1 8 0 ii( JiA^ ^ 0 . 1 9 3&,T(DmmM<i:'0»^L^\ 
[0 0 18] 2^5!0^«xttErS]#Ux^l/>7^1/X:5' 1/ 
— h:7^';l.A0Sffia, 1. 3 8 5 iy.±.;0^ 6 1 . 40 0 

3 8 5*riT-«> y ^ )VA(Dm^m&t^'^+'»'(:$>^rc 
ti>. y^—y°(DUm±ti^Miti.m<fj:'0. ^fzy-iJlACD 
mft/5^1. 4 0 0 ^ffix.§<i:, y -<)VJ^(D^m^mmM 

[0 0 19] *fg0J®— ttBE[6l*UX5^1x>5=-k 1/ 

j^iRi^Miteiafl?)5«7 s'ceti, tafts o-ccDi^iRji! 

0"C*Ji-Z?$.ofcD. Mffi8 0'C©«iiRJi*/&5~0. 5% 
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•V > ^'*55t2ts:^HJ OTigH i: -r fj; ^ 0 T» * 

[0 0 2 0] ^sgBj^cD— ttBaln]5J^'Jxx■T■;^7^•;^A 
M'r-tt) -fe haM5"-7°;^j: £©i«s*aawE«ffl 7"- 
-:7° (AIT) , 7=~>?^;wu-77^-:7° (dlt) . u 

XT^— T'^t-— 7°> (LTO) t^ii(D^—7.y )VK\Z 

3 0 GB (^^fA-'Th) ii(,-h. J; «5 5f S L < 7 0 G 
B> $etC<i;D»*b<ttl 0 0 GBJi^±T$)-2>o 
[0 0 2 1] 2|s:5eBJ0XttBa[fil7i<UXX7";k7i';i/A® 

fB»i«#:fflj*T« 1 /xm£A_h*^e. 2 0 txm&CY^ (Dmmtfi 
»SLV^„ 5'-^fflm*M?^mi3e«{*ffljiTtt2 Mm 

[0 0 2 2] *^B^c75-tt@Bln]#ijXX5^;py''i' 
^»iB«S®«ffifi$ (Ra) (f'C,>^¥±^a^) tt. 
0. 2~ 1 5 r).Ta(Dmmiim%^y Y}im%'r—fh(D 

(Ra) it. 5~ 3 0 nm®«H/5^\ ^— X^i'^WACD 

^-rs^*<hLT«, s©a;i^iK^^-^n^nij^'jx 
7.y^Mzmmvrz2mm(Dmm^^wiiih. 2jie/.±» 
fflji :7^' ;i/A chf b < , mmimmmizm 

LT 3 i-r ^ t fc«!f )S{:ff ^ ^ t^^X- 

(A) T'^ffffiWBWJ*^ (B) CDlt (A/ 

B) 8 0/ 1 3/1 (DffiH:dW*bVi„ 

[0 0 2 3] *5§Bj0#uxx-T-;i'7'(';i/A'f'tctt, m 

i\ ^fc> mcDmm. m^it^miz^v^ym m^'& 
(Dmmmm &*-r^*a^7i*u xx^;h»i]b^'>« 

[0 0 2 4] ««feTW*#:^JtLTtt, K^b-Sr-r*, 

^{bT;i'5xt:7A> mit^^^i^^yj^. wt^^^yt^a 



ife, 5il£^;^7;i'V'^A> SS^A'U'^A^ic.ifCD^^Ji, 
>mA*U^7A, 5^5'>K*U'?A7jj;£<D5^iS'>^«, U 

>Klg3;^;;i'>"i7A. U >M^2:^;i'>-:>A, U >KIS 

1 ;i/ V A CD U ymM.U E^m^^^Z-iifj^x^^ 

[0 0 2 5] *«*iT<Z)M#:^Ji:LT«> #'JX^^> 

> • 4^;i/AT;i/5^t H\ v-ijn — 3j<U-7^h^7 
;i/::tnX5^1x>;^d;^f(D*ii^€:fflt.^^:ii:/5t-e^^;^t, - 

atttt^ 7^;i/A«ffi<Ds§ej^m(Z)i6iH4;ei^e.i^ 

[0 0 2 6] ::ne,©iaT©iKS. BB-&», mms^Eu 

mm. ^mzm\:xmz^z.t.f)mmx$>^f}^. mmt. 

ipiHigi^giLTttO. 0 1 AtmJi/,±2 ximRT«« 
SB-g-atLT^. 0. 0 0 2S»%g(.±2S«%iy. 

[0 0 2 7] ^at'^ v^>a^*-r5*a-&4?uxx 
>m> T;w=^^i^>>':t-;i/:«^e»?.n^*^«-&7j^uxx 

2 -±:7 hx^y^t^^f e,n^o Hn^Mb-^ 
i^tLTtt, 4, 4 ' ->?fc: Fn^^vH^ j:x;k a-T 
FP4-y>, 2. 6 -i>fc: FP^>^:^7i$'I/>. 

4, 4 ' ->'7a:x;kv;t/;i/7l<>'K, 2, Q—f-y^u 

yvfs)Vifs>W.. 1. 2-Hx (^xy^v-) x^>- 

i?:t-;P<hLTtt, x5"ix>i''ij p— ;k >'-5'>y:t- 

J:^^#i^>^t FP^Mb'&l^ro^a^gWfP (M) iz 
7 )V^\yyzy-t— )V(D^m-^m (N) (D^)V\t (M/ 
N) tt, 8 0/2 0~5 0/5 0 (©ffiH;^W*bV^o # 

U X5^ 1/ /^ 1/7 l^- F :7 ^ ;i/A S;ttt'3^ U X5^ > 
^-7 ^ ^_ ^ ^ ;i/A{r^Jn-r^*a^3i^ U xX't";!/© 
i(FSLViWtbT«. p-bFP=^^j^*mS^, 4, 

4 ' ->*t FP4^->t'7xx;K x.^vyif^)u—)V. 
'ruyi$'jvm.^rzit2, 6 -±yi'u>z^^jv^>m.*-' 

f>:^i:-S*S'&#'JxX5^;i'*^^tf &n-5o jJ^'JXXt^;!/ 

y^jvA^(Dmi}\imtLxuo. 5~io. omm%(D 
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CO 0 2 8] !^^(Dmmtm\i^mt^-mmm 

[0 0 2 9] 2^5e0^(»-ttiS[p]'J^uxx5^;i^7-i';i/A 
ifi] <h i|e;^rS] j^:^— tt® # ^ «/*5 J; tKisiHt - 

[0 0 3 0] £i,TT«> S-r»SUI.iiSjftS^#UX5^ 

[0 0 3 1 ] PET0^Uy h T g ; 

7 S^C. mmU^Tm ; 2 5 S^C) ^M^TT+^iZ^ 

mi^T. 2 7 0 ~ 3 0 0 x:(Dum.\zmm-$nftwmmiz 
nfe->-h*« 1 0-4 ot:(r?^ai$nfcF^ 

|6]©Jg^*:j3cttKifi*l^0roStf*«< ^ff^L<ttl. 5 
7 0-1. 5 7 5 tc:3> hP-;i^L, ^Si-ffcaa, »S 
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[0 0 3 2] z.cD^m»y^ JVM.^mm^nrc^mu— 
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~ (Tg + 4 5) 'C®M««H-ei. 5—2. bmizS. 
^^|BltCffi#-r§ (MDffi#l) o JKDI^, ^^:^1Pi<D 

mvTT-y^-izm^. y ■ovA^^mii.rz'^. (Tg 
+ 2 5) t:~ (Tg + 4 5) xz(Dum.mmxi. 5~ 
2. 5f&^cl|i7^|^i]^rffi#L (TDffi#i) , §1^^^. 

(Ts - 1 5) r- (Tg+ 1 0) t:(DS.«T3~5<« 
tCi|i:&[R]fC:SSffT-5 (TD®#2) „ MDM#l<i:TD 

I^iJ<Z)M«f^JS, Sf^Kttl. 5 9 0eiT> ^i9»*Lx 

<ei. 5 8 0iy.TTfeSo :i(DBt««B^<hbTtt, 
^ffSL<ttO — 0. 0 2. J;tO§fS L<ttO~0. 0 
1, ^e.fC«(f^L<«0~0. 0 0 5f2&^o mffiSf- 

%JilT> $e.{c:»SL<tt2%jj^Tt-r§©:^)«:injJAIS5l 



1. 5-2. 5lgftr®#-r§J:t35WSbV^o Z.<D^^ 

]g;i^>BStMEr6jLT. 2- 3ffl±Tfc«SUS7'j:o;^c 

[0 0 3 3] ±fBTDM#2®M#Sfttt, (Tg-1 

5) "c— (Tg+10) 'croiasffiHTfT'SJitdWS 

bVio JUDJc^t' (Tg+10) V.)iK~f(DmMxm¥?^ 

irmw) trji^<DT. mwmmu3m&.±izi^^-r^<D 

y^ )Vi^izm^tsiE>i)m±V'p-t<t£^(D'CBM-t 

^^T$>^. lICDJcdtCTgja^WSjSTffifg^tcM* 
ti^ajmt-r^lzit. ±iB<Z)MDM#l i:TDM#10® 

y ^ ;i/A®#tttr±tB®$FS b Vi»EHi:-r S t 

[0 0 3 4] :kl:ZZ.<Dy 4 )VM.^MWt-^nrc^mti — }V 

m {^m^m=/\-]^^uA^y^mmi±±'^f) \zm 

(Tg- 1 5) "C- (Tg+ 1 0) rcDigSi 

{ (Tg+10) 'CSaA-SSitl - (Tm-4 5) 

(DU&mmiztm-^nrc^mn—jmmT^^:^\^\z3 

2) „ (Tg- 1 5) "C— (Tg+ 1 0) "C©fi*-T?CD 

1 — ^;w§*(D7 0-9 5%w.s.MW-r^<Dmf^v 

{ (T g - 1 5 ) "C- (Tg+10) 'C<DUm<DmW) 

^2$^m&.±iz'^mvrmi^-t^<Di)m^h^K 

[0 0 3 5] 'A^^X'. ^^-Jl-AWMSagK^^ff-r^^U 

yy'xm^vxy^y^-izm^. y jvA^^mLt^ 
{ (Tg + i 0) x:^m^?>mm) ~ (.Tm-4 

5) t:co?affieHT?a**#^tCi«si^j;;!&^^5.. 1. 2- 

2. 5^(0{§^T, fll::&rRl(Cl®|5tfeL<H2a£(,±« 
^jaPtlrMft-r-S (TDM#3) o TDM#3CDM#ia 

Stt, :7-<;VA©^St<b;^«±#L.$&es6§sa (Tm- i 

2 0) — (Tm-4 5) 'C^OW* H/^o ^0O:7^;l/AS: 
§l#iE^ (Tm-7 5) "C- (Tm-3 5) "CcDSIgffi 

HTf^ss^ff''^^ mm^M.s.*^<bco^^tsimnx'^ijiPi 

]a®iy.Ji<DiaSlr ({!iiJ;^K' 1 8 0 - 1 3 0 t: i: 1 3 0 - 

got:) x^mmm-t^o):^w^v^K m-j^j^co^^mm 
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[0 0 3 6] -^ihlZ. Z^CDy ^ )VI^^ (Tg-30) "C 

~ (Tg + 1 1 0) t:©ia««5H-T?ff^MaLTfeJ; 

-< ;i/A$: 2 M P a 4i(±(D»;b#;lTft^:&l^frie*&:d^ 

^ ax^T, /I > y — P —Mx. if) Tips:^lBl CD 7 1- A 

(D- V 7°D-;KD^fTai* J; 0 f*0Dx :/n-;i/(7)^ff 

[0 0 3 7] $e,t'®liL;t7^;i/A©X-y5^^«0^ 

^';kAS: (Tg-3 0) t:~ (Tg + 3 0) V,(DUB.'V: 
1 ~ 1 0 0rax->?>ifMa^bTfe<J:V^o 

[0 0 3 8] 'i^\z. nn:=^^nm^-^mm\-^fzMMm\z 

MDM#1 i:TDM#l. TDM#2iMDM#2 

l*^^:;^M#-r§*fe> MDM# 1 <i:TD5ffi# 1 ^M:;^ 

XttM#Lfc«> ^nJi!,l^(7)TDM#2 tMD®#2 CO 
iaa<DM#, 43j;0;MD®#2cD2l5g<DM#i:TD 
]ffi#3&RI»M#-r-5*^*, MDM#1, TDffi#l, 

TD]^#2, MDM#2 CD lascDffiffs^n-^'^nis:;^ 

Mi^Vfcm^ ^-niy,I^C0MDM#2CD2aa(7)M#i:T 
Dffi#3 SriWIB#-tt®#-?"^:&S, MDffi# 1 tTDM 
#1, TDM#2 i:MD®#2CD iaB(DM#s MDffi 
# 2 © 2 ® S ®M# t T DM# 3 (D^n-etlcDie R 

[0 0 3 9] ji^TT-«, MDffi#ltTD®#l, TD 
ffi#2tMDffi#2C0lSB®M#. MD®#2(7)2S 
B<Dffi#^TDM#3®^n•?'n<DXS^ ■r;^j:fct.:^I 

[0 0 4 0] m'A=:-^Mwmo:)mmm-(:m-<rz.^mi^m 
m\zhx. mmmiz$¥m^m(D^mw=^^ ^hy ^ 
&f#§o cicD^, ft¥:5&rsicDH»f**5j;r>t*i:^i«i®BST 

^?*U< 1. 5 7 0-1. 5 7 5fcn>hP— 



-rs^-^^^efe^if^n^i, z<D^mw^^ 7. hy 

^ )VA<D:i^yz?m(D»iz^^ (A) iiilii:^!^]**^?*^ 

(B) tO^it (A/B) tt, |tF*L<S2. 0-6. 
0. J;D§fS b<«3-5. ^ 6tCffSb<tt3-4® 

[0 0 4 1] ^<D=¥^r::^hy^ )VA(Dmm^i'Vy:f 

(fflJt*) T-fEjtLT|fflRt-||5g#gS(:«#. (Tg 
+ 2 5) "C- (Tg + 4 5) 'C®tgigT-*^:;&[Rl43j:£K 
1. 5-2. 5f&trraB#-ttffi#-r^o ^KDRI 

»*L<ttl. 5 9 0jJ^T< J;0$f^L<ttl. 5 

0-0. 02, J;0»Sb<ttO-0. 0 1, $e>tr$if 

sL<«o~o. 005 T2&^o mmmiz^^m^itm 

(rlfF^ b < 2 %&rft-r^o:>-^'iz.nKk^coM#izitf^ 
LV^o ^I^M^, Z:cDXttM#7^';l/A€r (Tg-1 

5) t:~ (Tg+10) "C(D?a^T«^;&iBi*3J:rK*i:::& 

[Bit' 3-5^(ClW|B#xffl31#f Z.(Dy ^ 

)VJ^^ { (Tg+10) r^ffixsiaft} - (jj^uxx 
mzi. 2-2. 5mizimm'hv<\t2^sk±<D^m 

tt, :7^;l/A<Z)ISSi'fk/i^~±#bi!&J65)iai^ (Tm-12 
0) - (Tm-4 5) 'C:*^~J:0«(fSbVi, ;i®7i';i'A 
?r5l#^^ (Tm-7 5) "C- (Tm- 3 5) "C®fiS 

±cD^aft-r mx\ti so — i3ot:i:i30 — so 

V^^y U ^:/-7°cDWPiS:)ii:^ffi/h^1ir^;^STtT-5o 
[0 0 4 2] *5§HjT?^!f*b<fflV^^|Bl^-ttffi#|gS 

iij;:^ U X T t - 5^ * |WIB#x|fi5f #7^ > - 

tSWSLV^. ^;^c:7^-;i/AcDSSI5i:ffiit*i::*^'»M-r§ 

(Ltd) '^tb (Lmd/Ltd) 3 - 1 5 :7^';l/A© 

#t'««$n^7-i';i/AStfi5<Dffiit*cDiaKtt, (Tg 

+ 15) — (Tg + 5 0) X:(D^mii-t?><Df)^y ^ 
(DSllfB®*#:5[6](Di5-S#ttcD.^.:$^ S H-io 

[0 0 4 3] *lSBJ!-r«> ■7^';i/A(Z)*ffi#tt*# 
^T-5fcfe, t?iJA«S««tt, amtt, «8Mtt, fty«14 

5j?uxx5^;i'7^;i'A®«ffi(c:m**=£3-7^>^-r 
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[0 0 4 4] *5g0J®— ttiE[S]4*Uxx-f-;i/7^;i/A 

So 

[0 04 5] (.!^mm.<Dmmm) 

X U >y h 



2 0/0 x^^ enfcg^® CO imiifH-^&M 

tc:, 2 cmx 2 cmt;iWliiLT, ;^lBl^^-5;^Tafe^ 



(1) /i::ftX^IlltFfffi(rctS7-i';kA0iteSBIilJlTfcf- 
Xi»|ilSf SB ( m) S^mS 4 0 3 6 A 2 M 

: 4 0 3 6 A 2 M immm) 

: CuKam (N i ^'T;!/^— ^ffl) 
: 4 0 k V 2 0 mA 

: 2 mm <i) — 1 ° — 1 ° 

m) m^m^wk rad-cs 



\i-^(D^mM (deg) ^smLTZo 

[0 0 4 6] (2) J[£Ax^llHI^^Tffi:^^e)^#€)t^s^a+t- 
xmmmms ( a#«ai±« 4 o 3 e a 2 a) 



X U h 

2 cmX 2 cmtC-^OtBLT, ;^|n]^^;5ATa 



: CuKal 
: 4 0 k V 

: 2 mm cf) - 
: z^y^U- 



4 0 3 6 A2M 
1 (N i 37-1' — 
2 0 mA 

1° - 1° 

RAD-CM 



iSS-y-rXL (A) =KA/i8oCOs9B 



K 
A 



Sic (= 1. 0) 
X|ftCD?Sfi (=1. 5 4 1 8A) 

181 :^«S^(= 1. 0 4 6X 1 0-2) 
[0 0 4 7] (3) i'^i^* 
ASTM-D 8 8 2\zm&^nft:^m\zm.-DT. OX 

mmi^mm. "5=->->p>amf/'rta- 100" 

iSi|B|--y--r X : lel OmmXiSgH 1 0 0mm, 

Brn'omm 2 0 omm/^^ 

aiJSM:^ : ^aiS2 Sffi6 5 %RH 

[0 0 4 8] (4) i7U-7'r3>:/7-l'T>X 
:7>f;i/A€:*i4mm(cit>7'U >^''L, SiSlSmmt: 
;^§cfc3 (C, ^^ax m) UTMA TM- 3 0 0 0 



*5j;0;iJP,f!;SJfPfiPTA- 1 5 0 0 d-fe-y h LTco 5 0 
6 5%RHCD*#T. 2 8MP aW^aSr^-i-JWA 

Sbfec :7^' ;i/A(75#liS (%^^, AD tt, i^y- 
9 8 0 1 };:<t0*«6, :;*jiC*^?.i'U-:7'3>y9<T> 

X*»ffiLfe, 

^iJ-:/zi>:/^-r7>X (GPa-i) = (AL/10 
0) /O. 0 2 8 

[0 0 4 9] (5) 

M-D 1 9 2 2 tit^^TfiitebfCo -y->7°;i'-9--f Xtt. 
64X51mmtb, 1 3mm0^«9 32i**An, 

[0 0 5 0] (6) BSf*^5J;tXffiEI^i]«i6: (fj 

®tf*«, J I S-K7 1 0 5tcMS$nfe:^fe{'t*e-3 

^/'^BST^f^4M^fflV>T5B!JSLfc» ;^j:43V'^>h»S 
3'j7{bp<5^p->S:fflViT, 2 S'C, 6 5%RHtrTate 

Lfc. ssfiifij^is (f„) aijSbfcS-H^**^e^^ 



,) /2-n 



ZD 
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[0 0 5 1] (7) mmm 

mvxy ^ )Vh,<D^}i'-^-i^3> (r) ^aiSbT, 

:k^\z^<ommm (An) >&*s&;t„ 
An=R/d 

j5 . ij ^ 3 > ( ;u, m) 

d : ;i/AJ»$ (wm) 
[0 0 5 2] (8) m^^oJ^tX^SftS 
J I S-K7 1 1 2<DSS^USB«?*{'i;0. 9zi\:-rh') 

^SftsK (%) = [ (^^-Jl^/.^JS-^NS^^) / 
^^S-#N^B^Jg) ] X 1 0 0 

PET©*g-:#«?BS: 1. 3 3 5g/cm" 
iieSiBSf : 1. 4 5 5g/cm» 

[0 0 5 3] (9) mmMmthum. 

(4) S(DTMASMtCi|64mm(C+l->7°U >i^bfc7 
^-Jl-ASrlifil 5mm}'-fe>y hL, 1t» 1 gSrdHtT, 

#Saft2'C/^)-ri 2 Ot:^T#iaL, ^CDBtcDiRSiS 

m&m^mm.\^t^^^yt^<^^ umz^-DX. o%®^ 

[0 0 5 4] (10) l^iR^g^ 
J I S-C2 3 1 Bt^fie-pT, iliJ^Lfco 
ttft-y-'f X : ffi 1 0 mm. Wmf^M 2 0 0 mm 

ay«^# : s«8 or, Mastp^i 3 o mrnmrn 
• :tW"r >m. 

(K^;/i7n— hcDia^rg) 



8 0'C«iiRJg*&^^iCJ:i9*s&fco 

^iRJi* (%) = [ (Lo-L) /Lol X 1 0 0 

Lo: »Ol^Ma*ft®«iSSWIii 

L : mmmm.'^(r)nmmm 

[0 0 5 5] (11) iJ'y-^i^^m.&T g , imm.m.T 

^^^Sf^«tttbT, -lr^n-«^xm (») S "n 
Jj^^y hDSC-RDC2 2 0" ^SrfflVi, t'— ^'#|«t«S 

tLT, IWlttffi "^"■-I'XrJ'-fe^yi^H >" SSC/5 2 0 

o^fflv^> -y->y;i/2:5mgM^b, ^^a;?)^e>*ia5as 
2 or/:«-e2 8 o'csT#iabT5^i-raffi^^, 

m.mxm.}^V. S«*M)6^e>#S3l^2 0'C/5J'T2 8 
ot;ST»^&Lfc^f;i»en/t«'^;-:/J;0. Tg, t 

[0 0 5 6] (12) 4>'L^^¥l*I«SaS (Ra) 

V^T, J I S-B-0 6 0 1 t'2pU;T't''il^«¥i^*ffifi 
^ (Ra) ^rJtJifco «th$feSS*S0. 5 ^m, SI- EE 5 
mg, ateft 1mm, -y h:t:7 0 . 08mmibfe„ 
[0 0 5 7] (13) «»5^-:/®^fTW^tt45 

$2. 0 Atm(C7^j:^a^^jL, KaSSlRl$-t±, 

^Vy^—mMl'fz.'^. 6 0'CT. 4 8BtPB^^a. 
TU>i7'-r^o ±fB5'-:7°MMSr 1/2'f >5^^('X'J 
>yhU, em5^->'°tLT, fi$ 6 7 0m5i-^> *-t:>y 



10 0 saau 

1 0S«ffl5 

1 ommm 

1. 5a«gi5 
immm 

1 omaa^ 

7 5a«S|5 
7 5tt»li 
7 5S3^ 

Onm) : 9 5 
8 0nm) : 1 0 

: 0. immm 

: 2 0 mm^ 

: 3 0 mmm 

: 2 0 0 aasB 

: 3 0 0 mmm 

: 10 0 mmm 
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[0 0 5 8] f^)5gLfc:^-fe-y IBM®Ma 
gstar3590 MODELBIA Tape D 
r i veSrfflVi, 10 OWfM*ff^-&. 

[0 0 5 9] mtz. ±.%^^m\^rzt!±iyV'T~y°^l'B 
MMMa g s t a r 3 5 9 0 MODEL BIA T 

ape Dr ivetr, iS' ^iS^jAA/z^if^, ;*7-fe-y 
7'°^4 or. 8 0 %RHCD3fH^4'tr 1 0 0B#m 

O: i7-rnfciE< , lEm^m^vf'. 

[0 0 6 0] 
HSfi^lJl-S. J:b«^^il~4 

fffii«A, B2^^fflV^. 2 8 o-cf'Sp^^nfr^ma 

A}Ctt> PET- I (H^^fiiSO. 6 5s :y~5Xte#i& 
S7 sr. SS#Pia^2 5 St:, TiSjgO. 0 7Mm©J* 

)K'>u*:fe^o. 1 eaa^E-a-) ©'^i^-y 1 8 0 

'CT?3BtfBl*^^«bfcf*fcf«&L. RH;<280t:fC 
jDfi$nfc#til«BSCtt. PET-II (ia«fi^o. 

6 5, :tf^7«te#a«7 5t:> M^iaffi2 5 sr, ^pj^ 

eo. 3 tfm©»«*«#UX5=-^>«i^0. 2««% 

t¥l%fi0. 8 MmCD3Et>Ka€lS3j^UX5^k>*iT0. 0 
iaa%Sa-a-) (©^l^-y hS: l 8 orTSBtPel^^^^ 
Lfcf*{c#fc^L. T^'W+T-^i^itL (««J;tl/I 1 = 
10/1) . affi©«2 5*C(D^1'X f F7A±t3W^« 

5 7 1 > i|s;&[^»JBtif*« 1 . 5 7 0, «gS{b««o . 
(A) tffl^lRltfffefBCDiP^ (B) (D]Al (A/B) 

3. 8T-^^o z.(D^mwy 4 )VK^twmu—)vm- 

1) „ Z.(Dy^)VJ:^0mm^^i7^)v'^'^^WVX. 7- 
T4i:^|6l(:iffi#L-fc (TDffi#l. 2) . ;i®7-i';l/A 

^mm^mti~)vx-Mm\^r. m2\z^vfcmmtmm 

(MDM#2) „ 



#3) > B\^m^2 0 ov.cDUS.x-mm^'&mi.rz'^. 

1 5 0'C<D}^a3^/->T'ti;^(B|fc3%®gfi^*T5fei^M 

asrfrv^, ^stci 0 orcoy— >ifiii*ifiici. o% 

oi^to 7i';l'A»^«#{±l«Sg^ii5UT6. 7MmtC-& 

[0 0 6 1] «1 {c:7^;l.A©«ig^^2t=, «2{C*®# 

>'^';kArox>y>?^cD*::^j»^ (A) t1i:*■[^o4'*a5cD 
JS^^ (B) cotb (A/B) iSckrXBJFf*. ISJi^biS. S 

ft. ^3\zm^tirzy-<)VA(D-^>^m. mfirtf-^o 

8 O'CCDigiJRSil*, aM^-T'W^ffWiJ^tt^S 

[0 0 6 2] mmm2-t:\t. MD5S# lXgCDM#f&* 
S:2®PS(C^i-fiJM#L'> SfcMDM#2© 1#^S«M# 
{S^*2^^}r^}-SiJM#Lfc„ it^mm. A^:^m<D 
PET(D53'^M(D»^a<b:^^'^+^T. *^BJ©igH 

cD:7-i';i/A75^^#en/'j;Vi„ itmim2u. uDm^itr 

0, MDjl#2a&SV>«TD®#3T7i';l/Affi^n*^5l 

PET^Tt««i«^t3<'b;^^'-;^l6](Z)*-T:. 
HcD7^;i/A5{)^lte.nfj;v^o itfe^i4ttsg^*isi, iii:;^- 

[0 0 6 3] itmm 5 

*SfiW 1 ©PET®«&fflViT, ^SS^ii 1 tlSI»tCbT 

«»*®#7^;vA5&f#^isi^, wmm(D^mm^±i-frz 

it^6 0'Ctb. H9ACD|lIte^_htfT->— hCD§l^® 

*M#7-i';i'A^#it« ^:®»s*ffi#:7^;i'A(D«^ 

ijm(Dmmm\t i . 574: iie;^isi(DBff*tt 1,57 

2, ^rsftiSttl. 8%T$>-3;tc r©*M#7^';i/A 
S« 1 iz^Vfz^mm 1 ODM^^— tt®#*#TM#b;^c 

>6t, MDmw2r.mx'y^)VAmnit)m%Lti<Dx\ « 

®M#y'-r;i'A^»fco 

[0 0 6 4] SI f'7^';kA®«ig^^#, «2(C*M# 
7-i';WA®x>v>*a5cD*:;'cM^?>- (A) t*s:^i^i4'*![PcD 

(B) <Di:t (A/B) :}3j;tJ^"Sfff*, ^alftit, ® 

fz. m3izn^tirzy-{ )VA(D-^>^'m. msftf-i?© 
sa^s, a4ic:i7ij-7'3>7'5-f T>x, mm&m 
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[0 0 6 5] itmm 6 

mm^MWy ^ )VA^%ti. zLCD^mwy -ovi^-^mwt 

d'-lzM^. y-^ JVAm^^i^Uy-fxmWV. 100 

x:(Dumizmmi^TWsi^iz3. e i-fgwf^^-eMffb 
fco :L<D-m?^wy^ jvi^^mm^mti-jvmzm^. 
1 0 5 ti 4 ox:(D2^mi&mx\ m:>jmizi. si^t 
1. i{»(Dfg*T?WM#Lfe„ j:®ffi#7^;i/A^7^> 

ot:0ia^(cjn^LT«l*iB]tci . 4-fgcD'f$*TM# 

§IM^2 0 Ot:®iaSTf^@SS:SfiL;^c^. 150 
^ ?>tCl 0 CCCDI/— >TiH;^lB]t' 1 . 0%3tg* 

[0 0 6 6] «1 f':7-i';WA®»ig^#, «2tC7fe®# 

:7^';VA©x>y>?aBcD*::>c;?^ (A) t«^yjm'^^^<D 

(B) «j:b (A/B) ^i:zsmmm. '^^^tm. m 
mumifZHi-f^mmm. mmm. m^<hm.^mto sfc 
^3i,zniE>nrcy ■<)vj>.(D'y>ifm. mm\d-i7(D^m 

[0 0 6 7] mmm 4 

*¥m«iA, B2-&sfflii, 2 8 oxiizm^.-^ ntzwiam 

AfrttPET-I I I (®*JteS0. 7 5, -ff^xm^ 
iajt7 6'C. lfc«Sa2 5 6t:, ¥±^S0. 0 7 um(D 
»4^->U*ii^0. 1 6S«%IS-&) cO'^lx^;; hS: 1 8 
or-Tf 3BtM*^^j»L;^c«(Cttl&b, |wii;< 2 8 0t: 

{3jnf»$nfcifm«B{ctt, PET- IV mmmm 
0. 7 5, ;!f^7.te^ia«7 ex:, a«Mft2 5 6"c, 

5pi%g0. 3 Mm<7)«tt$g«#UX^l/>fri^0. 2* 
»%i:¥l^gO. 8 wm«^ttas^S5i^U7.5^^>iKtT• 
0. 0 laa^BB-^) hSri 8 or-es^w* 

I/I V= 10/1) , 2 5'C(Z)^^^X h 

y^)VA (.A^:>jifii<Dmmm ; i. 5 7 2, i|s:^i6icd« 
Sf* : 1 , 5 7 0, i^SfbS ; 0 . 6 %) ::i<D 

A) -cBPSibT, *i t'^bfciajtiig*{'fi^:^iR]tc 

MffLxT^^Sllbyt (MDM#1) . r©7^';i^A®W^ 



tz^mtismxmyjmizmwLfz (tdm#i. 2) „ 
z.(Dy^ )VA^Mm^mti—)vx-i3ai^^i^x. miizTr^v 
rz2mmmmx\ ^i\zmLrcmmxA^:^\^\zmwv 

rz (MDS#2) „ z.<Dy^ )VJx(Dnt^m^i7V y:fx 
m^L^y^-izm^. ^i\z^Lrz2$mumx. m 
nz^Lrzmmxm:^\^izmwvrz (tdm#3) 
mmmi izmmzLx. 7^;i/aj**-6. i ixmo 

-ttM#7^;i/A^#^c. 

[0 0 6 8] «1 {r:7^';l/ACD«3g*#, *2tr*M# 
7-1- Jl/A09X«;;i?gPcDS::*;Jp.^ (A) 

(B) ©tb (A/B) 43J;tXBtf^, ^S^kffi, « 

tz. msizn^nrzy ■<)iAo:>^>i''m. mvx\z-^(D 
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